Altered reaction of facial motoneurons to axonal damage in the presymptomatic phase of a murine model of familial amyotrophic lateral sclerosis.
In transgenic mice carrying the G93A human mutation of Cu/Zn superoxide dismutase (SOD1), which provide a model of familial amyotrophic lateral sclerosis, we investigated, before the onset of symptoms, two parameters of the response of facial motoneurons to nerve transection, i.e. nitric oxide synthase induction and motoneuron loss. Axotomy elicited after 2 and 3 weeks high nitric oxide synthase expression in facial motoneurons of wild-type mice, whereas the induction was very weak or absent in transgenic mice. At 1 month post-axotomy, loss of facial motoneurons was significantly higher in mutant mice than in wild-type littermates. Thus, SOD1 mutation interferes with the oxidative cascade elicited by axonal injury in cranial motoneurons. The results also indicate that the adverse gain of function of the mutant SOD1 enhances the vulnerability of motoneurons to peripheral stressful conditions.